Identification of extra- and intracellular alanyl aminopeptidases as new targets to modulate keratinocyte growth and differentiation.
Aminopeptidase inhibitors strongly affect proliferation, differentiation, and function of immune cells and show therapeutic potential in inflammatory disorders. In psoriatic lesions, keratinocytes display increased cellular turnover and disturbed differentiation, leading to epidermal hyperplasia accompanied by the loss of stratum granulosum. Here, we report in the HaCaT hyperproliferative keratinocyte cell line as well as in two primary keratinocyte strains in vitro a molecular and biochemical analysis of the expression of both membrane and cytosol alanyl aminopeptidase (cAAP) on the mRNA, protein, and enzymatic activity level. We found a clear dose-dependent suppression of DNA synthesis in vitro in the presence of the inhibitors actinonin, bestatin, and the cAAP-specific inhibitor PAC-22 correlating well with the simultaneous decrease in enzyme activity. In vivo, actinonin dose-dependently restored the stratum granulosum and ameliorated the impaired keratinocyte differentiation in the mouse tail model of psoriasis. Taken together, these data suggest that targeting alanyl aminopeptidases may be beneficial for psoriasis and other inflammatory skin disorders.